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<12C> Repressing Gene Kxprossion in Plants 

<14 0> US 0 9/64 5,337 
< 1 4 1 > 200 0-08-25 

<1 50 > US 09/38 3,97 1 
<151> 199 9-0 8-27 

< 1 6 0 > 14 

< 1 7 0 > Pa t e n z I n version 3.2 

< 2 1 0 > 1 
<211> 1807 
<212> DNA 

<213> Arabiaopsis thaiiana 
<400> 1 

agagagcagc tcccttcccc teggegagga ggaaggaaga agaaagecag agagagagag 60 

agagatcatc gcagcttctc ctccgaccat ttgactgega ctqiqattac aacacaccgt. 120 

tgarcccacg aaaaaqaggt aatggatact ggeggcaatt cgctggcgtc eggacctgat: ISO 

ggtgtgaaga ggaaagtrtg ttatttctat gaccctgagg tcqgeaatta ctactatggc 240 

caaggtcatc ccatgaagcc ccatcgcatc cgcatgaccc atgccctcct cgctcactac 300 

ggtctccttc ageatatgea ggttctcaag cccttccctg cccgcgaacg tgatctctgc 3 60 

cgcttccacg ccgacgacLa Lgtctctttt ctcegcaqca ttacccctga aacceagcaa 4 20 

gatcagatro qecaaett aa gcqcttcaat gttggtgaag actgecccge etttgaegge 4 80 

cttiatccct tttgecagae ct.atqctgga ggatccgttg gtggcictgt caagctnaac 540 

cacggcctct gcgatattgc catcaactgg gctggtggtc t; cca t caege taagaagtgc 600 

gaggectctg gcttctgtta cgtcaatcat ategtcttag cLatcctaga gctccttaag 6 60 

cagcatgagc gtgttcttta tgtcgatatt gatatccacc aeggggatgg agtggaggag 720 

gca:t:tatg ctactgacag ggttat gact gtctcgtttc ataaatttgg tgattacttt 780 

cccggt acag gt caca:_ oa ggatat.aggt tatggtagcg gaaagtacta ttctctcaat 840 

g t„ a c c a c t. g g atgat: ggaat :_:qa ga'.q aq aq a t. ~a \ .': ".. gt. ~ a T. • . ca ^ gec .'it's g :iQ0 

gqqa^agtta i gga a a z z Z z cegacoaggg gc t g_ ggt; a t_ tgcaat.gt.gq t qcngan: /:c 960 

c *. a r. 0 gg gg a u -::gg 1. 1. a gg '.. t. qc 0 z ca a t.. z t c:a a r aa aa g gt_ na 7 an *". ga g g a g :. c 1020 



a <ri a t t t cx t g S 

cgcaatqttq 
gacaagatqc 

ctLctcj'jca 
cctqatacaq 
c c g g a'::caq 
gaagctgttg 
aaaggt t gtg 
gtgggagtgg 
gaqcaggcgt 
rgtctatcaa 
ttttagagga 
atgacaa 



gatcgttcaa 
cccgttgc t. g 
cggagcarga 
acatggaaaa 
atctctc'.aa 
agactcccga 
acatggatgt 
aaccagatac 
aggt ggaggt 
aggaagcaag 
*■ tcctcctaa 
atgttgctag 
ttgagcacgg 



:.g:tccccta 
qtqcta c g a g 
a t attatgaa 
taagaattct 
gcttcaqca: 
g g 1 t g a t g a a 
tgatgatgac 
a a a g g a c a a g 
gga tgagagt 
tgtgaaaatg 
aaca:.aagac 
ttaagtttct 
atatgtattt 



otgctcttgq 
actggagt. tq 
ta^.ttggu 

gctccaaqtq 
qaccaaqaag 
cgtaaacct a 
gatggactga 
ggaagcacta 
gaagaggaag 
t cggagctt c 
ggagttgttg 
aticgttgca 



gtgqtqqtgg 
cactiggaqt 
caga c t. at: ac 
Itqaagag a t 
taccal^rca 
a t g g g g a r a a 
taccaagcag 
aaggaattat 
aggttacagg 
gaacaaacaa 
taalt:.cttg 
L L gf.tgtaag 
tgtcLgaa t g 



1 1 acacia tic 
igaa g ttgaa 
a cLicaca:t 



1080 
114 0 
120 0 



c a a t g a c i s.<j u 



ggaaagacca 
a a g a t g g q a t 
agtaaaaaga 
g g a g c g t g g a 
agt aaaccca 
gggoggggcg 
ctacttitLc 
cact c c L c t g 
atgatatigat 



1 32 0 
1 38 0 

14 40 

15 00 
1560 
1 620 
1 680 
1 7 4 0 
1800 
18 07 



<210> 2 

< 2 1 1 > 501 
<212> PRT 

<213> Arabidopsis thaliana 

< 4 0 0 > 2 

Met Asp Thr Gly Gly Asn Ser Leu Ala Ser Gly Pro Asp Gly Va 1 I,ys 
1 5 10 15 



Arg Lys Va 1 Cys Tyr Phe Tyr Asp Pro Glu Val Gly Asn Tyr Tyr Tyr 

2 0 2 5 3 0 



_y Gin Gly His Pro Mot: 
35 



Lys Pro His A. 
40 



lie Arg Met Tha 
4 5 



as A i. a 



Leu Leu Ala His Tyr Gly Leu Leu Gin His Met Gin Val Lou 

50 55 60 



, y s Pro 



\rq Gin Leu Lys Arg Pr.o Asn Va i Gly Glu Asp Cys Pro Val Phe Asp 
1 0 0 10 5 1 i C 



liy Leu Tyr Sor Phe Cys Gin ",'hr Tyr Ala Gly Gly 3 



Ser Val lys Igu Asn His Gly Leu Cys Asp lie Ala lie Asn Trp Ala 
130 13b 140 



Gly Gly Lgu His His Ala Lys Lys Cys Glu Ala Ser Gly Phe Cys Tyr 
14 5 15 0 " 155 160 



Val Asn Asp lie Val Leu Al_a lie Leu Glu Leu Leu Lys Gin His 
165 17C 175 



Arg Val Leu Tyr Val Asp lie Asp lie His His Gly Asp Gly Val Glu 
180 185 19 0 



Glu Ala Phe Tyr Ala Thr Asp Arg Val Met Thr Val Ser Phe His Lys 

195 200 205 



Phe Gly Asp Tyr Phe Fro Gly Thr Gly His lie Gin Asp lie Gly Tyr 
210 215 220 



Gly Ser Gly Lys Tyr Tyr Ser Leu Asn Val Pro Leu Asp Asp Gly lie 

225 230 235 240 



Asp Asp Glu Ser Tyr His Leu Leu Phe Lys Pro lie Met Gly Lys Val 
245 250 255 



Met Glu lie she Arg Pro Gly Ala Val Val Leu Gin Cys Gly Ala Asp 

260 265 27 0 



Ser Leu Ser Gly Asp Arg Leu Gly Cys Phe Asn Leu Ser 1 le Lys 
2 7 5 2 8 0 2 8 5 



His Ala Glu Cys Val Lys Phe Me: Arg Ser Phe Asn Val Pro Leu Leu 

2 90 2 95 3C0 



eu Leu Gly Gly Gly Gly Tyr ihr lie Arg Asn Val Ala Arg Cys Trp 
CI 310 315 32 0 



325 33 0 33 3 



:o Gl u His G 1 u Tyr Tyr G 1 u Tyr Fhe Gly Pro Asp Tyr Thr Leu H ; s 

3 4 0 3 4 5 3 5 0 



/g 1 Ala Pro Ser Asn Met GJ u Asn Lys A sr. Ser Arg Gin Met Lo- G L; 



;l u lie Arg Asn Asp Leu Leu His Asn Leu Ser Lys Leu Gin His Al« 

370 " ' 3"?b 380 



Pro Ser Val Pro Fhe Gin Glu Arg Pro Pro Asp Thr Glu Thr Pro- Glu 
38 5 39 0 3 95 400 



Val Asp Glu Asp Gin Glu Asp Gly Asp Lys Arg Trp Asp Pro Asp Ser 
4 0 5 4 10 4 15 



\sp Met Asp Val Asp Asp Asp Arg Lys Pro lie Pro Scr Arg Val Lys 
4 2 0 4 2 5 4 3 0 



Arg Glu Ala Val Gin Pro Asp Thr Lys Asp Lys Asp GJ y Leu Lys Gly 
435 440 445 



lie Met Glu Arg Gly Lys Gly C y s Glu Val Glu Val Asp Glu Ser Gly 
450 4 55 46 0 



Ser Thr Lys Val Thr Giy Val Asn Pro Val Gly Val Giu Glu Ala Ser 
465 470 4 75 4 3 0 



Val Lys Met Glu Glu Glu Giy Thr Asn Lys Gly Gly Ala Glu Gin Ala 
485 490 495 



Phe Pro Pro Lys Thr 
5C0 



< 2 1 0 > 3 
<2il> 18 0 0 

< 2 1 2 > ON A 

<2 13> Arab i clops i s thai i ana 

< 2 2 C > 

<221> mi sc_f eat ure 

< 2 2 2 > ; 1 3 7 4 ! . . ( 1 3 7 4 } 

< 2 2 3 > " n " is a o r g o r o or t 

< 4 0 0 > 3 

gtgucoaoaa o t u o t a g t a a tgaotttetc aggca t t gt \ g a oa oa a a tt .' ■ * ' ' } ~> } 

\ a a u a :.: t tgg gaatagagag agactutgug tg^gaga:j,, g attutgagtg ^g.ig^o ggag 

"■ ; *- 0 L 1 3 0 : >J G -i' rga^io _ : 'ig oa *. . ut u t u '. g C'.:r.::rp]a.: : r :'ia r:gga og taa guggo "ja 



g t caqttact t ctacgagcc gacgatcgqa gactactact acggtcaagg ccacccgatg 2 AO 

aagcctcacc g gat cog tat ggctcatagc ctaat car t c actatcacct ccaccgtcgc 3 00 

ttagaaatca gtcgccctag cctcgctgac gccti:cgata tcggccgatc. cca:.r.cqccg 360 

gagtutgttq acttcctcgc ttccgtttcg ccggaatcta tqggcgatcc ttccgctgca 4 2 0 

cgaaacctaa ggcgattcaa tgccggtgag gattgtcctg tcrtcgacgg actttttgat 480 

ttttgccgtg cttccgccgg aggttctatt gqtgctgccg tcaaattaaa cagacaggac 54 0 

gctgatatcg ctatcaattg gggcggtggg cttcaocatg ctaagaaaag cgaggcttct 600 

g g g 1 1 1 1 g c t a t g t a a a c g a catcgtgcta ggqattctgg agttgctcaa gatgtttaag 660 

cgggttctct acatagatat tgatgtccac catggagatg gagtggaaga agcgttttac 720 

accactgata gagttatgac tgtttctttc cacaaatttg gggacttttt cccaggaact 780 

g g t c a c a z a a g a g a t g 1 1 g g c g c t g a a a a a q g g a a a t a c t a t g c t c t a a a tgttccacta 8 4 0 

aacgatggta tggacgatga aagtttccgc agcttqttta gacctcttat ccagaaggtt 900 

atggaagtgt atcagccaga ggcagttgtt cttcagtgtg gtgctgactc cttaagtggt 960 

g a t c g g 1 1 g g gttgcttcaa cttatcagtc aagggtcacg ctgattgcct tcggttctta 1020 

agatcttaca acgttcctct catggtgttg ggtggtgaag ggtatactat tcgaaatgtt 1080 

gcccgttgct ggtgttatga gactgcagtt gctgttggag tagagccgga caacaaactc 1140 

ccttacaatg agtattttga gtatttcggc ccagattata cgcttcatgt cgacccaagt 1200 

cctatggaga at ttaaacac gcccaaagat atggagagga taaggaacac gttgctggaa 1260 

caacttccgq gactaataca cgcacctagc gtccagtttc agcacacacc accagtcaat 1320 

cgagttttgg acgagccgga agatgacatg gagacaagac caaaacctcg catntggagr_ 138 0 

gqaactgcga cLLatgaatc agacagtgac gatgatgata aacctcttca tggttactca 14 4 0 

tgtcgtggtg gcgcaactac gqacagggac tctaccggtg aagatgaaat ggatgacgat 1300 

aacccagagc cagacgtgaa rcctccatcg tcttaaacca gcttgatggt ttggtgtctc 1560 

ttttgccata tgataatgtc ggcagattta agaaacaagt taggggaatg aatgattctt 1620 

tgatgttttt tcagcaacct tttgagttct gtgaaaacgc tgcatigait agaacagtga 168 0 

caactgacta gtattttggc ccaagttaga aaatcagaat atgtgaaaaa aaaaaaaaaa 1740 

aaaaaaaagg qcqgccgctc tagagqatcc aagcttacgt acgcgtgcat gcgacgtcat "5800 



<22 0 > 

<221> M1SC_FEATURF, 

<2 22> ( 4 ] 8 ) . . ; 4 1 8 ) 

< 2. 2 3 > "Xaa " is any arr.ino a c i d 

< 4 0 0 > 4 

Met Glu Ala Asp Gi u Sor Gly He Ser Leu Fro Ser Gly Pre Asp Gly 
lb 10 15 



Arg Lys Arg Arg Va 1 Ser Tyr Phe Tyr Glu Fro Thr lie Gly Asp Tyr 

2 0 2 5 3 0 



Tyr Tyr Gly Gin Gly His Fro Met Lys Pre His Arg He Arq Met Al; 
35 4 0 4 5 



His Ser Leu lie lie His Tyr His Leu His Arg Arg Leu Glu lie Ser 

5 0 5 5 6 0 



Arg Pro Ser Leu Ala Asp Ail a Ser Asp lie Gly Arg Phe His Ser Fro 

6 5 1C 7 5 8 0 



Glu Tyr Val Asp Phe Leu Ala Ser Va 1 Ser Pro Glu Ser Met Gly Asp 
8 5 90 9 5 



Pre Ser Ala Ala Arg Asn Leu Arg Arg Phe Asn Val Gly Glu Asp Cys 
100 105 110 



Pro Val Phe Asp Gly Leu Phe Asp Phe Cys Arg Ala Ser Ala Gly Gly 
115 12 0 12 5 



Ser He Gly Ala Ala Val Lys Leu Asn Arg Gin Asp Ala Asp He Ala 
13 0 13 5 " 14 0 



lie Asn Trp Gly Gly Gly Leu His His A.la Lys Lys Ser Glu Ail a Ser 
14 5 150 155 160 



Gly Phe Cys Tyr Val Asn Asp He Val Leu Gly He Leu Glu Leu Leu 
165 HO 175 



Lys Met Phe Lys Arg Val Leu Tyr lie Asp lie Asp Val His His Gly 
130 :sb 19 0 



" n -~- (■ .'"> ''■ r- r. 



Ser Phe His Lys Phe Gly Asp Phe Phe Pro Gly Thr Gly His lie Arg 
210 215 22C 



Val Gly Ala GIu Lys Gly Lys Tyr Tyr Ala Leu Asn Val Pro Leu 



isn Asp Gly Met Asp Asp Glu Ser Phe Arg Ser Leu Pho Arg Pro Leo 
245 250 255 



lie Gin L y s V a 1 Met Glu Val Tyr Gin Pro G 1 u Al a Val Val Leu G 1 n 

260 265 270 



Cys Gly Ala Asp Ser Leu Ser Gly Asp Arg Leu Gly Cys Phe Asn Leu 
2 7 5 2 8 0 2 8 5 



Ser Val Lys Gly His Ala Asp Gys Leu Arg Phe Leu Arg Ser Tyr Asn 
2 9 0 2 9 5 3 0 0 



Val Pro Leu Met Val Leu Gly Gly Glu Gly Tyr Tnr lie Arg Asn Val 

30 5 310 315 32 0 



Ala Arg Cys Trp Cys Tyr Glu Thr Ala Val Ala Val Gly Val Glu Pro 

325 330 335 



Asp Asn Lys Leu Pro Tyr Asn Glu Tyr Phe Glu Tyr Phe Gly Pro Asp 
340 345 350 



Tyr Thr Leu His Val Asp Pro Ser Pro Met Glu Asn Leu Asn Thr Pro 
355 3 60 3 65 



Lys Asp Met Glu Arg I Le Arg Asn Thr Leu Leu Glu Gin Leu Ser Gly 

37 0 37 5 38 0 



Leu lie Has Ala Pro Ser Val Gin Phe Gin His Thr Pro Pro Val Asn 

38 5 3 90 3 95 4 00 



Arg Val Leu Asp Glu Pro Giu Asp Asp Met Glu Thr Arg Pro Lys Pro 
4 0 5 4 10 4 15 



Arg Xaa Trp Ser Gly Thr Ala Thr i yr Glu Ser Asp Ser Asp Asp As: 
4 2 0 1 4 2;^ 4 3 U 



Thr TP 
4 4 5 



Arg Asp Scr 'I'hr Gly Glu Asp G 1 u Met Asp Asp Asp Asm Pro Glu Pre 
450 4 5 5 4 60 



Asp Val Asn Pro Pro Sor Se: 
465 470 



<2 1 0> b 
<2 1I> 939 
<2 12> DNA 

<213> Arab i clops 2 s thaliana 

< 4 C 0 > 5 

cacqcqtccg taaaaaiccL ctctttttct caacctLgat L o ttagecat. ggaqttctgg 60 

ggaattgaag ttaaatcagg aaagccagtt acagtgactc ctgaagaagg cattcttatc 120 

cacgtttctc agqcatcgci tggagaatgt aaaaacaaga agggagagtt rgtgccttta 180 

catgtaaagg ttgggaacca gaacttggtl ctgggaaotc latcgactga gaacatccct 24 0 

oagottttct gtgatttggt attcgacaag gagtttgagc tttctcacac ttggggaaaa 300 

ggaagtgttt act tLgttgg atacaaaact cccaacattg agecacaagg ctaU'.ctgag 360 

gaagaagagg aagaagagga agaagttcct g c t g g g a a t g ctgecaaggo tgtagctaaa 420 

ccaaaggcta agectgeaga agrgaageca gctgttgatg atgaagagga tgagtctgat 480 

tetgaeggaa tggatgaaga tgattctgat ggtgaggatt ctgaggaaga agagectaca 540 

cctaagaagc ctgcatcaag caagaagaga gctaatgaaa ctacccctaa agcacctgtg 600 

tcagcaaaga aggegaaagt agcagttact eclcagaaaa cagatgagaa gaagaaaggg 660 

ggaaaggctg caaaccagag cccaaagtcg gecagtcaag tctcatgtgg ttcatgcaag 720 

aagactttca acLcagggaa tgcacttgag r.ctcacaaca aggecaagea cgctgctgcc 780 

a a g t g a a g t g g 1 1 1 c 1 1 a 1 1 agagcttgtg atttctatgg aattttgect gtagtcttta 840 

tgaaaccttc ggat.tLLctt ataitttctt ttgataaoaa gagtcttaal gaaagagagc 900 

c a g t t g g a g t c 1 1 a a a a a a a a a a a a a a a a g ggeggee g c 9 3 9 

<21C> 6 

< 2 1 1 > 2 4 5 
<2 12> PRT 

< 2 1 3 > Ar abicPops i s thaliana 

< 4 0 0 > 6 



9 



;iu Cys Lys Asn Lys Lys Gly Glu Phe Va! Pro Leu His Val Lys Val 
35 4C 4 5 



Gly Asn Gin Asn l.ou Val Leu Gi y Thr Leu 3c r Thr Glu Asn Tie Pro 



G 1 n L e u P h c C y s .A s p Leu V a 1 Phe Asp L y s G i u Fhe G i u L o u S e r H i s 
65 7C 75 SC 



Thr Trp Gly Lys Gly Ser Val Tyr Phe Val Gly Tyr Lys Thr Pro Asn 
8 5 9 0 9 5 



lie Glu Pre Gin Gly Tyr Ser Glu Glu Glu Glu Glu Glu Glu Glu Glu 
1 0 0 10 5 : 1 0 



Val Pro Ala Gly Asn Ala Ala Lys Ala Val Ala Lys Pro Lys Ala Lys 
115 120 125 



Pro Ala Glu Val Lys Pro Ala Val Asp Asp Glu Glu Asp Glu Ser Asp 
130 135 ' 140 



Ser Asp Gly Met Asp Glu Asp Asp Ser Asp Gly Glu Asp Ser Glu Glu 
145 150 155 160 



Glu GLu Pro Thr Pro Lys Lys Pro Ala Ser Ser Lys Lys Arg Ala Asn 
165 17 0 17 5 



jlu Thr Thr Pro Lys Ala Pro Val Ser Ala Lys Lys Ala Lys Val Ala 
180 185 190 



Val Thr Pro Gin Lys Thr Asp Glu Lys Lys Lys Gly Gly Lys Ala Ala 

19 5 2 0 0 2 0 5 



Asn Gin Ser Pro Lys Ser Ala Ser Gin Val Ser Cys Gly Ser Cys Lys 
210 215 2 2 0 



Lys Thr Phe Asn Ser Gly Asn Ala Leu Glu Ser His Asn Lys Ala Lys 

225 23 0 2 35 240 



His Ala Ala Ala Lys 



< 2 1 1 > 12 12 
<2\7.> LGJA 



< 4 0 0 > 7 

gtcrr. tcgcc tctaaaaaaa aacctaacaa cctctctrc: ctcttccicg itcaacaaca 60 

utgqagttct gggqagtrgc ggtga caeca aaaaaegcia ctaaggtqac :cc:gaagaa 120 

gaeagecttg tcca c atttc tcaggct tea ettgactgea cag:gaaa:c tgaagaatci 18 0 

gtqgr.tttga grgtgactgt tggtggggct aaact tqita ttggaacact t:cacaagac 240 

aagttccctc agattagc:t tgatttggt t tttga:aaag agr.r.tgagct ttcacacagc 300 

ggtaccaaag caaatgttca tttcattggc tacaaatccc ccaacatcga gcaggatgac 3 60 

ttcactagtt eggatgatga ggatgLtcct gaagctgttc ctgcicctgc ccctactgct 420 

gttactgeca aeggaaatge tggagcagct gttgtcaagg ctgacacaaa gccaaaggcc 480 

aaacctgccg aagtgaagcc tgcagaagag aagcctgaat cagacgagga agatgagtct 540 

gatgatqaag atgaqtctga agaggatgat gacLctgaga aaggaatgga tgttgatgaa 600 

gatgactcag atgatgacga ggaggaggat tctgaggatg aagaagagga ggagactccr. 660 

aagaagcctg agecaatcaa caagaagagg ccaaatgaae ctgtaLccaa aacacccgtc 720 

tctggaaaga aggcaaaacc agcagcagca ccagcttcta ctcctcagaa gacagagaag 780 

aagaaaggag gacacaccgc cacaccacac ccagctaaga agggeggaaa gtctcctgtg 840 

aatgcLaacc agagccccaa gtctggaggt caatcatccg gtggtaacaa caacaagaag 900 

ccattcaact cagqeaaaca attrggtggt tccaacaaca agggttctaa caagggcaag 960 

ggaaagggta gagcttaagg acgtggatca aggagaggtt: ttgggttttc gagtagatga 102 0 

tgaaaacact tggaagtgtg gttttggatt tttatcttat tttattagta taacttgtta 1080 

teg gat gage tattttgagt atttgeaatt tctactttcc tatgtaattc agtatat gaa 1140 

tatttgetga aatgagaaag aagactcgaa ttgcaaacaa aaaaaaaaaa aaaaaaaaaa 1200 

aagggeggee gc 1212 

< 2 1 0 > 8 
<211> 30 5 
<212> PRT 

<213> Arabidopsis thai i ana 

<400> 8 

Met Glu Phe Trc Gly Val Ala Val Thr Pro Pys Asr, Ala Thr Pys Va 1 



Phr Pre GIu G 1 u Asp Ser Lee Val Pis lie Ser Gin Ala 51 er Pee Asp 

2 0 2b 3 0 



7ys Thr Va I Lys Ser Gly Glu Ser Val Vai Lou Ser Val Thr Val GLy 
3 5 ^ 4 0 4 5 



.y A.1 a Lys Leu Val He G i. y Thr Lou Ser G : n Asp Lys Pno Pro Gin. 
50 55 65 



lie Ser Phe Asp Lou Val rhe 7-sp lys G ; u rho Glu Leu Ser His Ser 
6 5 7 0 7 5 8 0 



Gly Thr Lys Ala Asn Val His Phe He Gly Tyr Lys Ser Pro Asn He 

8 5 9 0 9 5 



Glu Gin Asp Asp Phe Thr Ser Ser Asp Asp Glu Asp Val Pro Glu Al 
100 105 110 



Val Pro Ala Fro Ala Pro Thr Ala Vai! Thr Ala Asn Gly Asn Ala Gly 
115 12 0 125 



Ala Ala Val Val Lys Ala Asp Thr Lys Pre Lys Ala Lys Pre Ala Glu 
130 135 140 



Val Lys Pro Ala Glu Glu Lys Pro Glu Ser Asp Glu Glu Asp Glu Ser 
145 150 155 160 



Asp Asp Glu Asp Glu Ser Glu Glu Asp Asp Asp Ser Glu Lys Gly Met 
165 170 175 



\sp Val Asp Glu Asp Asp Ser Asp Asp Asp Glu Glu Glu Asp Ser Glu 
180 18 5 19 0 



A.sp Glu Glu Glu Glu Glu Thr .*to Lys Lys Pro Glu Pro He Asn Lys 
195 200 20 5 



Lys A r g P r o As n G 1 u Ser Va 1 Ser L y s T h r Pro V a 1 Ser G 1 y Lys Lys 

2 10 2 1 5 2 2 0 



Ala Lys Pro Ala AH a Ala Pro Ala Ser Thr Pro Gin Lys Thr Glu Lys 
225 23 0 2 35 24 0 



Lys Lys Gly Gly His Thr Ala Thr Pro His Pro Ala Lys Lys Gly Gly 
3 4 r , 3 c . C ?ss 



2 6 0 2 6 3 



T 



Gly 
27b 



A s n A s r. A s n 



Lys Pro Phe Asn Ser 

280 




I , v s Gin ? h e 



S e r As r. A. s r: Lys 



Ser 



Asn Lys Gi y Lys 



Gly Lys Giy Arg 



Ai a 

30 5 



<210> 9 

< 2 1 1 > 4 0 
<212> DNA 

< 2 I 3 > Artificial Sequence 

< 2 2 C> 

< 2 2 3 > primer 
<400> 9 

c g g a g g a c t g tcctccgatc ggaggactgt cctccgtgca 4 0 

< 2 1 0 > 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<2 2 3> primer 



< 2 1 C> 11 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

< A 0 0 > 11 

acgtggatcc agaaaccact tcacttggc 29 

<210> 12 

<211> 513 

<212> PRT 

< 2 1 3 > Zea ma ys 



<400> 10 

aattgagctc agccatggag ttctgggg 



28 



Val Gly Asn Tyr Tyr Tyr Gly Gin Gly His Fro Mqz Lys Pro His Arg 
35 40 45 



; 1 e Ara Met Thr His Scr Leu l.eu A", a Arg Tyr Gly Leu Leu Asn Gin 



Met Gin Val Tyr Arg Pro Asn Pro Aia Arg GIu Arg Glu Leu Cys Arg 
65 70 75 80 



Phe Hls Ala Glu Glu Tyr Tie Asn Phe Leu Arg Ser Val Thr Pro GLu 

85 90 95 



Thr Gin Gin Asp Gin lie Arg Leu Leu Lys Arg Phe Asn Val Gly Glu 
1 0 0 10 5 110 



Glu Cys Pro Val Leu Asp Gly Leu Tyr Ser Phe Cys Gin Thr Tyr A 
115 120 125 



Lly Ala Ser Val Gly Gly Ala Val Lys Phe Asn His Gly His Asp lie 
130 ' 135 140 



Ala lie Asn Trp Ser Gly Gly Leu His His Ala Lys ^ys Cys Glu Ala 
145 150 155 160 



3er Gly Phe Cys Tyr Val Asn A.sp lie Val Leu Ada lie Leu Glu Leu 
165 17 0 175 



Leu Lys His His Glu Arg Val Leu Tyr Va 1 As p .le Asp lie His Hi 
18 0 13 5 1 9 0 



Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp Arg Val Met. Thi 

195 2 00 205 



Val Ser Phe His Lys Phe Gly Asp Tyr Phe Pro Gly Thr Gly Asp lie 
210 215 22 0 



Arg Asp lie Gly His Ser Lys Gly Lys Tyr . yr Ser Leu Asn Val Pro 

225 230 235 240 



Asp Asp eru oer iyr Gin scr _ou me _ys rro 



: 4 



Gin Cys Gly Ala Asp Ser Leu Scr Gly Asp Arg Leu Gly Gys Phe Asn 
2 7 5 ' 2 8 0 2 8 5 



Leu Ser lie Lys Gly His Ala Glu Cys 7a 1 Arg 7yr Mcr. Arg Ser Phe 

2 90 2 95 3 00 



Asn Vai Pro Leu Leu Leu Leu Gly Gly Gly Gly Tyr Thr lie Arg Asn 

305 310 315 3 20 



7a 1 Ala Arg Gys Trp Cys Tyr Glu Thr Gly 7a 1 Ala Leu Gly Gin Glu 
325 33 0 335 



Pro Glu Asp Lys Met. Pro 7a 1 Asn Glu Tyr Tyr Glu Tyr Phe Gly Pro 
3 4 0 3 4 5 3 5 0 



Asp Tyr Thr Leu Lis 7a 1 Ala Pro Ser Asn Met Glu Asn Lys Asn Thr 

355 360 3 6 5 



Arg Gin Gin Leu Asp Asp lie Arg Ser Lys Leu Ser Lys Leu Arg His 
370 375 380 



Ala Pro Ser 7a 1 His Phe Gin Glu Arg 7a 1 Pro Asp Thr Glu lie Pro 
385 3 90 3 95 400 



Glu Gin Asp Glu Asp Gin Asp Asp Pro Asp Glu Arg His Asp Pro Asp 
405 4 10 4 15 



Ser Asp Met Glu 7al Asp Asp His Lys Ala 7a 1 Glu Glu Ser Ser Arg 
420 425 430 



Arg Ser lie Leu Gly lie Lys lie Lys Arg Glu Phe Gly Glu Asn Ala 
4 35 44 0 445 



Thr Arg 7al Gin Asp Gly Gly Arg Val Ala Ser Glu His Arg Gly Leu 

450 455 4 60 



Glu Pro Met Ala Glu Asp lie Gly Ser Ser Lys Gin Ala Pro Gin Ala 
4 65 4 7Q 47 5 4 80 



Asp A. a Ser AJ a Met Ala lie Asp Glu Pro Ser Asn 7a i Lys Asn Glu 
4 85 490 495 



Thr Lys Leu Gin Gly Gin Ala Ala Ala Tyr His Lys 



T 



< 2 1 C> : 3 

< 2 1 1 > 4 3 3 
<2 12> PR? 

< 4 0 0 > 1 3 

Met Val Tyr Glu Ala Thr Pro Phe Asp Pro lie Thr Val Lys Pro Ser 
1 5 ' 10 15 



Asp Lys Arg Arg Val Ala Tyr Phe Tyr Asp Ala Asp Val Gly Asn Tyr 

20 25 30 



Ala Tyr Gly Ala Gly His Pro Met Lys Pro His Arg lie Arg Met Ala 
3 5 4 0 4 5 



His Ser Leu lie Met .Asn Tyr Gly Leu Tyr Lys Lys Met Glu lie Tyr 
50 55 60 



Arg Ala Lys Pro Ala Thr Lys Gin Glu Met Cys Gin Phe His Thr Asp 
6 5 7 0 7 5 8 0 



Glu Tyr lie Asp Phe Leu Ser Arg Val Thr Pro Asp Asn Leu Glu Meo 
85 90 95 



Phe Lys Arg Glu Ser Val Lys Phe Asn Val Gly Asp Asp Cys Pro Val 
10 0 10 5 110 



Phe Asp Gly Leu Tyr Glu Tyr Cys Ser lie Ser Gly Gly Gly Ser Met 
115 120 125 



Glu Gly Ala Ala Arg Leu Asn Arg Gly Lys Cys Asp Val Ala Val A sr. 
1 3 0 1 3 5 14 0 



Tyr Ala Gly Gly Leu His His Ala Lys Lys Ser Glu Ala Ser Gly Phe 
145 150 155 160 



Pys Tyr Leu Asr. Asp lie Val Leu Gly lie Tie Glu Leu Leu Arg : yr 



His Lys Tyr Gly Glu Fhe Phe Pro Gly Thr Gly Glu Leu Arg Asp lie 
210 215 220 



G ; y Lys A sr. Tyr Ala Val As n Val Pro Lou Arq Asp 

230 ^ 235 240 



Gly lie Asp Asp Ala Thr Tyr Arg Ser Val Fhe Glu Pro Val lie Lys 
215 250 255 



Lys lie Met Glu Trp Tyr Gin Pro Ser Ala Val Val Leu Gin Cys Gly 

260 265 270 



Gly Asp Ser Leu Ser Gly Asp Arg Leu Gly Cys Phe Asn Leu Ser Met 

275 260 265 



Glu Gly His Ala Asn Cys Val Asn Tyr Val Lys Ser Phe Gly lie Pro 
290 295 300 



Met Met Val Val Gly Gly Gly Gly Tyr Thr Met Arg Asn Val Ala Arg 
305 310 315 320 



Thr Trp Cys Phe Glu Thr Gly Leu Leu Asr. Asn Val Val Leu Asp Lys 
325 330 335 



Asp Leu Pro Tyr Asn Glu Tyr Tyr Glu Tyr Tyr Gly rro Asp Tyr Lys 
340 345 350 



Leu Ser Val Arg Pro Ser Asn Met Phe Asn Val Asn Thr Pro Glu Tyr 
355 3 60 3 65 



Leu Asp Lys Val Met Thr Asn lie Phe Ala Asn Lou Glu Asn Thr Lys 

370 375 380 



Tyr Ala Pro Ser Val Gin Leu Asn His ;hr Pro Arg Asp Ada Glu Asp 
38 5 3 90 3 95 4 00 



Leu Gly Asp Val Glu Glu Asp Ser Ala Glu Ala Lys Asp Thr Lys Gly 
4 05 4:0 415 



< 2 1 1 > 3 0 7 
<212> PRT 

<2 1 3> Zea nays 

< 4 0 0 > 14 

Met Glu Fhe Trc Gly Leu G.:u Val Lys Pre Giy Ser Thr Val Lys Gys 

'5 :o 15 



Glu Fro Gly Tyr Gly Phe Val Leu His Leu Ser Glu Ala Ala Leu Gly 

20 25 30 



Glu Ser Lys Lys Ser Asp Asn Ala Leu Met Tyr Val Lys lie Asp Asp 
35 40 45 



Gin Lys Leu Ala He Gly Thr Leu Ser Val Asp Lys Asn Pro tils lie 
5 0 5 5 6 0 



Gin Phe Asp Leu He Phe Asp Lys Glu Phe Glu Leu Ser His Thr Ser 

65 70 75 80 



Lys Thr Thr Ser Val Pne Phe Thr Gly Tyr Lys Val Glu Gin Pro Phe 

85 90 95 



Glu Glu Asp Glu Met Asp Leu Asp Ser Glu Asp Glu Asp Glu Glu Leu 
10 0 10 5 110 



Asn Val Pro Val Val Lys Glu Asn Gly Lys Ala Asp Glu Lys Lys Gin 
115 12 0 125 



Lys Ser Gin Glu Lys Ala Val Ala Ala Pro Ser Lys Ser Ser Pro Asp 
13 0 13 5 14 0 



Ser Lys Lys Ser Lys Asp Asp Asp Asp Ser Asp Glu Asp Glu Thr Asp 
145 150 155 160 



Asp Ser Asp Glu Asp Glu Thr Asp Asp Ser Asp Glu Gly Leu Ser Ser 
16 5 17 0 17 5 



Pro Ala Glu uer 



Val Leu Lys Th: 
2 1b 



_ C U bOJ 

220 



ir: Lys L y s 



,ys Val Ala Thr Pro Ser Ser Gin 

230 



- y - - y 



: 4 5 



?rc His Pre Ala Lys Gly Ays ,hr 



Val Asm Asm Asp Lys Ser Val Lys Ser Pro 
260 26b 



,ys Scr Ala Pro Lys Ser 
27 0 



Gly Gly Ser Val Pro Cys Lys Pro Cys Ser Lys Ser Phe lie Ser Glu 

27b 28 0 285 



Ah r Ala Leu Gin A. . 

290 



His Ser Arq Ala Lys Met Gly Ala Ser Glu Sei 

2 9 5 3 0 0 



Gin Val Gin 
3 0 5 



